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MICROSTRIP PATCH ANTENNA HAVING HIGH GAIN AND WIDEBAND 
Field of the Invention 

5 The present invention relates to a microstrip path 

antenna having high gain and wideband for satellite 
broadcasting system and satellite communication system and 
an array antenna having arranged a plurality of the 
microstrip patch antennas, 

10 

Description of Related Arts 

A microstrip patch antenna has been spotlighted as a 
mobile planar antenna for receiving satellite broadcasting 

15 signal. The microstrip patch antenna has been used in 
various fields because it can be easily manufactured as a 
small sized, light weighted, flatted. 

However, the microstrip patch antenna also has weak 
point. It is difficult to manufacture the microstrip patch 

20 array antenna to have wideband and high gain characteristic 
although the microstrip patch array antenna is manufactured 
by arranging a plurality of microstrip patch antenna each 
of which having 5% of wideband which is VSWR < 2 and 4 to 6 
dB gain. 

25 For overcoming the weak point of the microstrip patch 

array antenna, a microstrip patch array antenna having a 
stacked-layer structure is introduced. In the microstrip 
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patch array antenna having stacked layer structure, a 
parasitic patch is stacked in radiation direction on a 
radiation patch. The microstrip patch array antenna having 
stacked-layer structure has 7 to 9 dBi gain as unit patch 
5 gain and 10 to 15% wideband. 

In a prioir art, a microstrip patch antenna has been 
manufactured by stacking and arranging patch elements in 
signal layer or double layers for obtaining desired gain 
for reception of satellite broadcasting signal. 

10 However, the above mentioned convention microstrip 

patch antennas has disadvantages as follows. 

A size of the conventional microstrip patch antennas 
is comparatively large. For arranging and stacking a 
plurality of antenna elements, complicated feeding circuit 

15 is used. Such a complicated feeding circuit causes loss of 
gain and it leads to cause degradation of antenna 
efficiency. Therefore, additional antenna elements are 
used for obtaining desired gain and the size of the 
microstrip patch antenna becomes increased. 

20 Moreover, in an active phase array antenna, a 

plurality of active and passive antenna elements is coupled 
in a back side of antenna and it requires more number of 
active and passive elements. Thus, a cost of manufacturing 
the active phase array antenna is increased. 

25 For using the microstrip patch antenna in mobile 

antenna system for satellite broadcast, the microstrip 
patch elements must have wideband characteristics, have 



transmitting/receiving feeding circuit for bidirectional 
communication, be small sized and have improved gain 
characteristics . 

5 Summary of the Invention 

It is, therefore, an object of the present invention 
to provide a microstrip patch antenna having high gain and 
wideband by using a radiation patch having 

10 receiving/transmitting feeding circuit and two parasitic 
patches for impedance matching and director. 

It is another object of the present invention to 
provide a microstrip patch array antenna having a plurality 
of a microstrip patch antenna having high gain and wideband 

15 by using a radiation patch having receiving/transmitting 
feeding circuit and two parasitic patches for impedance 
matching and director. 

In accordance with an aspect of the present invention, 
there is provided a microstrip patch antenna having a high 

20 gain and wide band, including: a first patch antenna layer 
including a ground surface and a first dielectric layer for 
radiating a energy supplied from transmitting/receiving 
feeding circuit and a first radiation patch electrically 
coupled to the first dielectric layer and supplying the 

25 energy to a receiving feeding circuit electrically coupled 
with the first radiation patch, wherein the energy is 
supplied by electromagnetic coupling of a first parasitic 
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patch and second parasitic patch; a second patch antenna 
layer including a second dielectric layer and third 
dielectric layer for improving impedance bandwidth of 
energy received through the first parasitic patch arranged 
5 in between the second dielectric layer and the third 
dielectric layer and radiating the improved impedance 
bandwidth; and a third patch antenna layer including a 
fourth dielectric layer and fifth dielectric layer for 
improving a gain of the energy received through the second 

10 parasitic patch arraigned in between the fourth dielectric 
layer and the fifth dielectric layer. 

In accordance with an aspect of the present invention, 
there is also provided a microstrip patch array antenna, 
including: a plurality of microstrip patch antennas being 

15 arranged in a serial manner and coupled by electrically 
coupling transmitting feeding circuits of the microstrip 
patch antennas to a transmitting port and electrically 
coupling receiving feeding circuits of the microstrip patch 
antennas to a receiving port, wherein the microstrip patch 

20 antenna includes a first patch antenna layer including a 
ground surface and a first dielectric layer for radiating a 
energy supplied from transmitting/receiving feeding circuit 
and a first radiation patch electrically coupled to the 
first dielectric layer and supplying the energy to a 

25 receiving feeding circuit electrically coupled with the 
first radiation patch, wherein the energy is supplied by 
electromagnetic coupling of a first parasitic patch and 



second parasitic patch; a second patch antenna layer 
including a second dielectric layer and third dielectric 
layer for improving impedance bandwidth of energy received 
through the first parasitic patch arranged in between the 
5 second dielectric layer and the third dielectric layer and 
radiating the improved impedance bandwidth; and a third 
patch antenna layer including a fourth dielectric layer and 
fifth dielectric layer for improving a gain of the energy 
received through the second parasitic patch arraigned in 
10 between the fourth dielectric layer and the fifth 
dielectric layer. 

Brief Description of the Drawing (s) 

The above and other objects and features of the 
present invention will become apparent from the following 
description of the preferred embodiments given in 
conjunction with the accompanying drawings, in which: 

Fig. 1 is a cross-sectional view showing a microstrip 
patch antenna having a high gain and wideband in accordance 
with a preferred embodiment of the present invention; 

Fig. 2 is a perspective view illustrating the 
microstrip patch antenna having a high gain and wideband of 
the present invention; 

Fig. 3 is a cross sectional view of microstrip patch 
array antenna having arranged a plurality of microstrip 
patch antennas in Fig. 1 in accordance with a preferred 
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embodiment of the present invention; 

Fig. 4A is a perspective view illustrating a bottom 
surface of a third dielectric layer of Fig. 3; 

Fig. 4B is a perspective view showing a bottom 
5 surface of a second dielectric layer of Fig. 3; 

Fig. 4C is a perspective view showing an upper 
surface of the first dielectric layer; 

Fig. 5 is a graph showing reflection loss 
characteristics of a microstrip patch array antenna in 
10 accordance with a preferred embodiment of the present 
invention; 

Fig. 6 is a graph showing gain characteristics of the 
transmitting port a microstrip patch array antenna having 
high gain and wideband in accordance with a preferred 
15 embodiment of the present invention; and 

Fig. 7 is a graph showing gain characteristics of the 
receiving ports in a microstrip patch array antenna having 
high gain and wideband in accordance with a preferred 
embodiment of the present invention. 

20 

Detailed Description of the Invention 

Other objects and aspects of the invention will 
become apparent from the following description of the 
25 embodiments with reference to the accompanying drawings, 
which is set forth hereinafter. 

Fig. 1 is a cross-sectional view showing a microstrip 
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patch antenna having a high gain and wideband in accordance 
with a preferred embodiment of the present invention and 
Fig. 2 is a perspective view illustrating the microstrip 
patch antenna having a high gain and wideband of the 
5 present invention. 

Referring to Figs 1 and 2, the microstrip patch 
antenna includes a ground surface 110, a first dielectric 
layer 120, a first radiation patch 130, a first low 
dielectric layer 140, a first parasitic patch 150, a second 

10 dielectric layer 160, a second low dielectric layer 170, a 
second parasitic patch 180 and a third dielectric layer 190. 
The first radiation patch 130 is electrically coupled to 
transmitting feeding circuit 131 and receiving feeding 
circuits 132 (not shown) . 

15 In the above mentioned structure of the microstrip 

antenna, the first parasitic patch 150 and the second 
parasitic patch 180 are electrically coupled to the first 
radiation patch 130 and the electric coupling of the first 
parasitic patch 150 and the second parasitic patch 180 to 

20 the first radiation patch 130 increase a gain and bandwidth. 
Also, an amount of electrical coupling is varied according 
to a thickness of dielectric layers 120, 140 and 170_and it 
also influences to the gain and bandwidth. Therefore, 
appropriate thickness of the dielectric layer is 

25 predetermined for obtaining desired microstrip patch 
characteristics . 

For electromagnetic coupling of the first radiation 
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patch 130, the first parasitic patch 150 and the second 
parasitic patch 180, they are arranged as an overlapped 
manner . 

Also, the first low dielectric layer 140 and the 
5 second low dielectric layer 170 must have lower electric 
permittivity than the first to third dielectric layers for 
effective electromagnetic coupling of the first radiation 
patch 130, the first parasitic patch 150 and the second 
parasitic patch 180. 

10 The transmitting/receiving feeding circuits 131 and 

132 directly and separately feed energy to the first 
radiation 130 and it is implemented in same layer of the 
first radiation patch 130 for being simultaneously operated 
as the transmitting/receiving antenna. Also, the 

15 transmitting/receiving feeding circuits 131 and 132 are 
orthogonally arranged for electrically coupled to the first 
radiation patch 130. 

The third dielectric layer 190 supports the second 
parasitic patch 180 and, at the same time, works as a 

20 radome . 

Hereinafter, a microstrip patch antenna having high 
gain and wideband of the present invention is explained in 
detail . 

The transmitting feeding circuit 131 supplies energy 
25 to the first radiation patch 130 and the energy is passed 
to the first parasitic patch 150 and the second parasitic 
patch 180. By the first parasitic patch 150 and the second 



parasitic patch 180, the energy is radiated. 

In a mean time, the energy received at the first 
parasitic patch 150 and the second parasitic patch 180 is 
passed to the first radiation patch 130 and the first 
radiation patch 130 passes the energy to the receiving 
feeding circuit 132. 

Fig. 3 is a cross sectional view of microstrip patch 
array antenna having arranged a plurality of microstrip 
patch antennas in Fig. 1 in accordance with a preferred 
embodiment of the present invention. The microstrip patch 
array antenna is formed by arraying 8 microstrip patch 
antennas in Fig. 1. That is, the micros strip patch array 
antenna of Fig. 3 is formed by arranging a plurality of the 
microstrip patch antenna of Fig. 1 in 8 x 1 unit manner. 

Fig. 4A is a perspective view illustrating a bottom 
surface of a third dielectric layer of Fig. 3 and Fig. 4B 
is a perspective view showing a bottom surface of a second 
dielectric layer of Fig. 3. Fig. 4C is a perspective view 
showing an upper surface of the first dielectric layer. 

Referring to Figs. 4A, a plurality of second 
parasitic patches is formed in a predetermined gap "d" on 
the third dielectric layer 190 and M d" can be predetermined 
by not decreasing pattern performance or gain between the 
second parasitic patches in a range of operation frequency. 
In the preferred embodiment of the present invention, "d" 
is predetermined between 0.9 A to 2 A. 

Referring to Fig. 4B, a plurality of the first 



parasitic patches 150 is formed within a predetermined gap 
on the second dielectric layer 160. 

Referring to Fig. 4C, a plurality of the first 
radiation patch 130 is formed on the first dielectric layer. 
5 Each of first radiation patches 130 includes the 
transmitting feeding circuit 131 and the receiving feeding 
circuit 132. Transmitting feeding circuits 131 are 

electrically coupled to a transmitting port 210 and 
receiving feeding circuits 132 are also electrically 
10 coupled to a receiving port 220. 

Also, in the preferred embodiment of the present 
invention, the transmitting/receiving feeding circuit can 
implemented by using a predetermined number of coupled 
electric circuits or serial/parallel distributing circuits 
15 for not decreasing pattern performance and minimizing loss 
in transmitting/receiving bandwidth. 

Fig. 5 is a graph showing reflection loss 
characteristics of a microstrip patch array antenna in 
accordance with a preferred embodiment of the present 
20 invention. A curve "A" represents the reflection loss of a 
transmitting port 210 of Fig. 4C and a curve "B" represents 
the reflection loss of a receiving port 220 in Fig. 4C. 

Referring to Fig. 5, if a transmitting center 
frequency is 14.25GHz and a receiving center frequency 
25 12.25GHz, an impedance bandwidth of transmitting/receiving 
ports having less than -lOdB reflection loss is about 10%. 

Fig. 6 is a graph showing gain characteristics of the 
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transmitting port in a microstrip patch array antenna 
having high gain and wideband in accordance with a 
preferred embodiment of the present invention. The graph 
shows that the microstrip patch array antenna of the 
5 present invention has more than 18 dBi gain and 10% 
bandwidth . 

Fig. 7 is a graph showing gain characteristics of the 
receiving ports in a microstrip patch array antenna having 
high gain and wideband in accordance with a preferred 

10 embodiment of the present invention. The graph shows that 
the microstrip patch array antenna of the present invention 
has more than 18 dBi gain and 10% bandwidth. 

As mentioned above, the present invention can 
simultaneously transmit and receive signal by directly 

15 feeding energy to one radiation patch. Also, by using one 
radiation patch, the microstrip patch array antenna of the 
present invention can be manufactured as small sized. 

Moreover, the present invention can obtain high gain 
and wide bandwidth by using radiation patch and two 

20 parasitic patches which are electrically coupled. 
Therefore, the number of antenna elements for constructing 
the microstrip patch array antenna is decreased and the 
size of array antenna can be reduced. 

Furthermore, in case that the present invention is 

25 used in an active array antenna, the number of active or 
passive antenna elements is reduced. Therefore, a cost of 
manufacturing active array antenna can be reduced. 



While the present invention has been described with 
respect to certain preferred embodiments, it will be 
apparent to those skilled in the art that various changes 
and modifications may be made without departing from the 
5 scope of the invention as defined in the following claims. 
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